Cyberbullying has become an international public health concern among adolescents, and as such, it deserves further study. This paper reviews the current literature related to the effects of cyberbullying on adolescent health across multiple studies worldwide and provides directions for future research. A review of the evidence suggests that cyberbullying poses a threat to adolescents' health and well-being. A plethora of correlational studies have demonstrated a cogent relationship between adolescents' involvement in cyberbullying and negative health indices. Adolescents who are targeted via cyberbullying report increased depressive affect, anxiety, loneliness, suicidal behavior, and somatic symptoms. Perpetrators of cyberbullying are more likely to report increased substance use, aggression, and delinquent behaviors. Mediating/ moderating processes have been found to influence the relationship between cyberbullying and adolescent health. More longitudinal work is needed to increase our understanding of the effects of cyberbullying on adolescent health over time. Prevention and intervention efforts related to reducing cyberbullying and its associated harms are discussed.
). The term cyberbullying in this review will represent an umbrella term that includes related constructs such as Internet bullying, online bullying, and information communication technologies and Internet harassment. Another inconsistency in the literature includes the use of different reference points when assessing adolescents' involvement with cyberbullying. For example, some researchers have asked adolescents to think about their experiences with cyberbullying within the last year, [17] [18] [19] while others have inquired about adolescents' experiences within the past 9 months, 20 or the past couple of months. 21, 22 Given these methodological inconsistencies, it is not surprising that the prevalence rates of cyberbullying victimization and perpetration vary widely. For example, prevalence rates for cyberbullying victimization range from 4%-72%, 23, 24 with an average of 20%-40% of adolescents reporting victimization via cyberbullying. 25 Prevalence rates for cyberbullying perpetration also vary, ranging from 3%-36% 26, 27 (Also unpublished data, Kowalski and Witte 2006) . Although the variability is significant, the research is clear that cyberbullying is prevalent during adolescence and as such, merits further study.
The purpose of the current review is to explore the impact of cyberbullying on adolescent health across multiple studies worldwide. It is anticipated that this information can be used to increase the knowledge of practitioners, health care providers, educators, and scholars, and subsequently better inform prevention and intervention efforts related to reducing cyberbullying and its associated harm. The first section of this paper reviews the effects of cyberbullying victimization and perpetration on adolescent health. The next section includes a brief discussion of individual risk factors related to participation in cyberbullying. The third section highlights mediating and moderating processes related to the impact of cyberbullying on adolescent health. The final section addresses prevention and intervention efforts related to minimizing cyberbullying and its subsequent effect on adolescent health.
Effects of cyberbullying
The effects of cyberbullying have been predominantly explored in the area of adolescents' mental health concerns. In general, researchers have examined the relationship between involvement with cyberbullying and adolescents' tendency to internalize issues (for example, the development of negative affective disorders, loneliness, anxiety, depression, suicidal ideation, and somatic symptoms). This relationship has been explored among Finnish youth, 28 Turkish youth, 26 German youth, 29 Asian and Pacific Islander youth, 17 American youth, 20 youth living in Northern Ireland, 30 Swedish youth, 31 Australian youth, 32 Israeli youth, 33 Canadian youth, 34 Czech youth, 35 Chinese youth, 36 and Taiwanese youth. 37 Although not as prolific, past work has also examined the impact of cyberbullying on adolescents' tendency to externalize issues (for example, through substance use, delinquency).
Cyberbullying victimization and internalizing issues
Past work has revealed a significant relationship between one's involvement in cyberbullying and affective disorders. For example, results indicate that there is a significant relationship between cybervictimization and depression among adolescents, 20, [38] [39] [40] [41] [42] [43] and among college students. 44 Specifically, results showed that higher levels of cyberbullying victimization were related to higher levels of depressive affect. Raskauskas and Stoltz 45 asked adolescents open-ended questions about the negative effects of cyberbullying. Notably, 93% of cybervictims reported negative effects, with the majority of victims reporting feelings of sadness, hopelessness, and powerlessness. Perren et al 39 
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Impact of cyberbullying the variance in adolescent's depressive symptomology, even when controlling for traditional forms of victimization.
Cyberbullying has been conceptualized as a stressor. For example, Finkelhor et al 46 found that 32% of targets of cyberbullying experienced at least one symptom of stress. Similarly, targets of online harassment reported increased rates of trauma symptomology. 47 Relatedly, findings from the Second Youth Internet Safety Survey 48 indicated that 38% of adolescent victims reported that they were emotionally distressed (ie, extremely upset) as a result of being harassed on the Internet. Not surprisingly, Sourander et al 28 found that cybervictims feared for their safety. It is posited that cyberbullying is more stressful than traditional bullying, perhaps in part related to the anonymity of cyberbullying. Compared to traditional bullying, targets of cyberbullying are less likely to know their perpetrators. 4 In fact, in a recent American study, half of the targets who were cyberbullied reported that they did not know their perpetrators, 49 thereby contributing to increased fears related to the identities of their perpetrators. Literally, the perpetrators could be anyone; even the victims' closest friends. 45 Consistent with these findings, a recent study conducted in the US found that cyberbullying victimization was related to adolescents' increased fear of victimization, even when controlling for their past victimization experiences and disordered school environments. 50 Moreover, youth who were targets of cyberbullying reported increased feelings of embarrassment, hurt, self-blame, and fear. 41, 51 In telephone interviews with adolescents about their experiences with online harassment, Finkelhor et al 46 reported that adolescents felt angry, embarrassed, and upset. Consistent with a myriad of other studies, the most common response to cyberbullying was anger, 6 ,18,51,52 followed by upset and worry. 52 However, reactions to being cyberbullied may depend on the form of cyberbullying. For example, Ortega et al 53 found that different forms of cyberbullying may elicit different emotional reactions -for instance, being bullied online may evoke a different emotional reaction than being bullied via a cell phone. In terms of predicting the most deleterious outcomes, past studies have shown that pictures/video images were the most harmful to adolescents. 9 In support of the need to examine unique contexts of victimization, results from a more recent study conducted in the US revealed that different forms of electronic victimization (ie, cell phones, computers) were related to different psychological outcomes, with victimization via the computer (for example, online posts, pictures, email) being more harmful to adolescents than victimization via the phone (for example, text messaging and phone calls). 42 Cybervictimization is related to disruptions in adolescents' relationships. Specifically, targets of cyberbullying reported more loneliness from their parents and peers, 54 along with increased feelings of isolation and helplessness. 40 Not surprisingly, targets of cyberbullying reported fewer friendships, 41 more emotional and peer relationship problems, 28 lower school attachment, 35, 54 and more empathy. 35 Past work has shown that adolescents who were victimized via cyberbullying were more likely to lose trust in others, 11 experience increased social anxiety, 20, 42, 56 and decreased levels of self-esteem. 20, 24, 29, [41] [42] [43] [44] 57, 58 Importantly, the relationship between cybervictimization and adolescents' psychosocial problems remain even after controlling for relational and physical forms of victimization, 20 as well as school-based victimization. 42 
Cyberbullying and suicidal behavior
Several researchers have examined the association between involvement with cyberbullying and adolescent suicidal behavior. 34, 38, 44, 55, 59 This relationship has been explored among middle school, high school, and college students. For example, Hinduja and Patchin 59 surveyed American middle school students and examined the relationship between involvement in cyberbullying (either as a victim or perpetrator) and suicidality. The results revealed that both targets and perpetrators of cyberbullying were more likely to think about suicide, as well as attempt suicide, when compared to their peers who were not involved with cyberbullying. This relationship between cyberbullying and suicidality was stronger for targets, as compared to perpetrators of cyberbullying. Specifically, targets of cyberbullying were almost twice as likely to have attempted suicide (1.9 times), whereas perpetrators were 1.5 times more likely compared to their uninvolved peers. 59 Klomek et al 38 looked at the relationship between cybervictimization, depression, suicidal ideation, and suicidal attempts among American high school students. Their study results showed that cyberbullying victimization was related to increased depressive affect and suicidal behavior. Similarly, using an even larger high school sample, Schneider et al 55 also found a positive relationship between cybervictimization and suicidal behavior. This relationship has recently been documented among college students as well. 44 In an effort to control for possible confounding variables, researchers have examined the unique contribution of cyberbullying in predicting suicidal behavior and depressive symptomology above and beyond adolescents' sex, and their involvement in relational, verbal, and physical bullying. Bonanno 
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Nixon and found that cybervictimization and cyberbullying contributed to adolescents' depressive symptomology and suicidal ideation over and above their sex and involvement in traditional forms of bullying (ie, face-to-face bullying). Moreover, adolescents' involvement in cyberbullying was a stronger predictor of suicidal ideation than it was for depressive symptomology. These researchers posited that perhaps, given the public and permanent nature of the computer, along with the perceived lack of control and anonymity involved, targets of cyberbullying might experience a loss of hope, thereby magnifying the relationship between cyberbullying and suicidal ideation. Those adolescents who were both victims and perpetrators of cyberbullying experienced the greatest risk for suicidal ideation. 34 In sum, past work has documented the positive relationship between adolescents' involvement in cyberbullying and suicidal behavior. That is, the more adolescents are involved in cyberbullying, the more likely they are to engage in suicidal behavior; this relationship was stronger for targets than for perpetrators of cyberbullying. Recent research has expanded upon these findings and examined the potential experience(s) that might mediate the relationship between cyberbullying and suicidal behavior. 60 In a recent study of American high school students, Litwiller and Brausch 60 found that adolescents' substance use and violent behavior partially mediated the relationship between cyberbullying and suicidal behavior, such that increased substance use and involvement in physical violence predicted increased adolescent suicidal behavior related to cyberbullying. Further, Litwiller and Brausch 60 conceptualized substance use and violent behavior as coping processes that adolescents might use to address the physical and psychological pain associated with their experiences related to cyberbullying. This study underscores the need for not only educators and health care professionals, but also parents, guardians and mentors -all caring adults to play a role in addressing adolescents' substance use and violent behavior. Results from this study suggest the need for health care providers, educators, and caring adults to equip adolescents with constructive coping strategies to effectively address cyberbullying.
Cyberbullying (both victims and perpetrators) and somatic concerns
There have been relatively few studies examining the effect of cyberbullying on adolescents' physical health. Of those studies that have been conducted, a significant relationship between cyberbullying and psychosomatic difficulties has been established. For example, Kowalski and Limber 21 surveyed American adolescents and found that those youth who were both victims and perpetrators of cyberbullying experienced more severe forms of psychological (for example, anxiety, depression, and suicidal behavior) and physical health concerns (for example, problems sleeping, headache, poor appetite, and skin problems). Additionally, adolescents' grade level moderated these negative effects, with high school students who were both perpetrators and victims of cyberbullying reporting the highest levels of anxiety, depression, and the most physical health problems. Similarly, Beckman et al 22 surveyed Swedish adolescents and found a positive relationship between involvement with cyberbullying and psychosomatic difficulties, including increased difficulty sleeping, stomachaches, headaches, and a lack of appetite, with adolescents who were both victims and perpetrators experiencing the most severe psychosomatic symptoms. Finally, Sourander et al 28 investigated the relationship between cyberbullying and psychiatric and psychosomatic problems among Finnish adolescents. Their study results showed that cybervictims and cyberbully/ victims were more likely to experience somatic problems, including difficulty sleeping, headaches, and stomachaches, as compared to their unaffected peers. Notably, in a recent large-scale study of adolescents in Stockholm, Sweden, Låftman et al 61 found that being a target of cyberbullying was associated with poorer physical health (for example, headaches, stomachaches, poor appetite, sleep disturbances, and so on), even when controlling for traditional bullying. Given that health care providers are often on the front lines responding to adolescents' somatic concerns, it is imperative that these professionals are adequately trained in the area of cyberbullying. For example, health care providers can be trained to effectively screen adolescents' for psychological and physical health issues related to cyberbulling experiences. Subsequently, it seems logical for medical schools and residency programs to consider coursework in digital networking or online social networking to increase the medical community's knowledge regarding the health correlates related to cyberbullying. 62 
Cyberbullying victimization and externalizing issues
Although not as well documented, the effects of cyberbullying victimization are also related to adolescents' externalizing problems. For example, among a sample of youth living in the US, Ybarra et al 63 found that those adolescents who were harassed online were more likely to use alcohol, drugs, and carry a weapon at school. In fact, victimized youth were eight times more likely than their peers to carry a weapon to school in the past 30 days. In a study of Asian and Pacific Islander youth, Goebert et al 17 found that cyberbullying victimization was associated with adolescents' increased substance abuse. For example, targets of cyberbullying were 2.5 times more likely to use marijuana and participate in binge drinking compared to their peers. Similarly, other studies have documented a significant relationship between increased cyberbullying victimization and increased substance use. 13, 43 Finally, cyberbullying victimization was also related to increased levels of traditional bullying (for example, physical aggression, stealing) among a sample of adolescents living in Hong Kong. 36 (See Table 1 for a summary of cross-sectional studies examining the relationship between cyberbullying victimization and negative health correlates.)
Does sex matter with respect to cyberbullying victimization?
The answer to this question is not clear. Thus far, the literature is inconsistent with respect to sex-related effects and the 
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Nixon prevalence rates for cybervictimization. Some studies have found no sex differences, 5, 6, 13, 24, 26, 29, 31, 57, [64] [65] [66] while other studies have found sex effects documenting higher prevalence rates for females. 9, 11, 40, 61 This sex effect indicating increased prevalence rates of cyberbullying among females has been documented among both younger and older adolescents. For example, among 10-and 11-year-olds, Devine and Lloyd 30 found that girls were more likely to be victims of cyberbullying compared to boys. Kowalski and Limber 4 found similar sex-based effects, documenting increased prevalence rates among adolescent females in 6th, 7th, and 8th grade. The same pattern has also been found among high school students. 17 This sex-based effect documenting increased prevalence rates for cybervictimization among females compared to males is consistent with research showing that females are more likely to be online for social networking, while males are more likely to be online for gaming. 68 Subsequently, the sheer frequency of females' online social networking behavior may provide them with more opportunities than males to become involved with cyberbullying. 69 Only a few studies have documented higher prevalence rates for cyberbullying among males. For example, among German adolescents, Katzer et al 29 found that males reported more victimization online than females. Among a sample of adolescents living in Cyprus, males were also at a higher risk for cybervictimization. 70 Finally findings from a recent study conducted in Hong Kong indicated that males were more likely to be victimized via cyberbullying than females. 36 In sum, with the exception of a handful of studies, the majority of research conducted to date has demonstrated no sex effects related to cyberbullying victimization.
Cyberbullying perpetration and problem behaviors
Generally speaking, studies that have examined the impact of cyberbullying perpetration on adolescent health have shown that those adolescent perpetrators of cyberbullying were more likely to engage in problem behaviors including higher levels of proactive and reactive aggression, property damage, 23 illegal acts, 71 substance use, delinquency, 72, 74 and suicidal behavior. 34, 59, 71 Cyberbullying perpetration has been positively associated with hyperactivity, relational aggression, 74 conduct problems, 19, 28, 71 smoking, and drunkenness. 22, 28 Results from a recent study surveying Australian adolescents found that those youth who cyberbullied others reported more social difficulties, as well as more stress, depression, and anxiety compared to their peers who were not involved in any type of bullying. 75 On the other hand, cyberbullying perpetration has been related to adolescents' decreased levels of self-esteem, 76 selfefficacy, 36 prosocial behavior, perceived sense of belonging, 36 and safety at school. 28 Cyberbullying perpetration has also been associated with adolescents' negative emotions such as anger, sadness, frustration, fear, and embarrassment. 19, 72, 77 Disruptions in relationships have also been associated with cyberbullying perpetration among youth, including lower levels of empathy, 36, 74 increased levels of depression, 34 weaker emotional bonds with caregivers, lower parental monitoring, and increased use of punitive discipline. 73 Finally, perpetrators of cyberbullying were more likely to rationalize their destructive behaviors by minimizing the impact they had on others. For example, they were more likely to believe that their bullying behavior was not that harsh and that it did not bother their victims that much. 75 (See Table 2 for a summary of cross-sectional studies examining the relationship between cyberbullying perpetration and negative health correlates.) 
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Impact of cyberbullying Similar to cyberbullying victimization, sex-related effects for cyberbullying perpetration have also been inconsistent. For example, some studies have found an increase in female perpetration, 78 while other studies have indicated an increase in male cyberbullying perpetration. 11, 36, 61 Still yet, some researchers have found no sex differences in the prevalence of cyberbullying perpetration. 9, 13, 19, 23 More research is needed before we are able to draw firm conclusions regarding the role of sex in cyberbullying perpetration.
What about those adolescents who are both victims and perpetrators of cyberbullying?
Notably, of researchers who have compared all three roles in cyberbullying, those adolescents who were both perpetrators and targets (ie, bully/victims) experienced the most adverse health outcomes, including decreased psychological and physical health. 21, 22, 28, 34, 40 Specifically, these adolescents reported increased levels of depression, substance use, and conduct problems compared to their peers who were either only targets or perpetrators. 23, 21 Adolescents who were both targets and perpetrators of cyberbullying also reported poorer relationships with their caregivers, and higher levels of victimization and perpetration offline, compared to their peers. These results suggest that this group of adolescents (ie, bullies/victims) may experience increased risk for associated negative health outcomes, and as such, may require extra support from health care professionals, educators, and caring adults. However, we currently know relatively very little about this group of adolescents. 79 More work is needed to increase our understanding of this potentially vulnerable group of adolescents.
Taken together, results from a myriad of studies worldwide suggest that involvement in cyberbullying puts adolescents at risk for increased internalizing problems including depression, anxiety, suicidal ideation, and psychosomatic concerns (for example, difficulties sleeping, headaches, and stomachaches), as well as a loss of connection from parents and peers, thereby threatening adolescents' basic fundamental need for meaningful connections. 80 In addition, participation in cyberbullying also places adolescents at risk for increased externalizing issues, such as substance use and delinquent behavior.
How do the developmental changes in risk factors affect subsequent cyberbullying?
Recently, researchers have begun to examine how developmental changes in adolescent risk factors affect subsequent involvement in cyberbullying behavior. For example, Modecki et al 81 recently investigated the role of increasing developmental problems (ie, problem behavior and poor emotional well-being) among adolescents (number [N] =1,364) in predicting subsequent involvement in cyberbullying over a 3-year period, while controlling for sex and pubertal timing. The study findings demonstrated that adolescents' developmental increases in problem behavior across grades 8 through 10 predicted their involvement with cyberbullying in grade 11. Specifically, developmental decreases in self-esteem and increases in problem behavior (ie, substance use, aggressive behavior, and delinquency) predicted adolescents' cybervictimization and perpetration in grade 11. Interestingly, self-esteem was measured with items assessing identity and efficacy (for example, "How often do you feel satisfied with who are?" "How often do you feel sure about yourself?"). Results from this study suggest that heath care professionals and educators should carefully examine the trajectory of students' sense of self, as well as problem behaviors (for example, physical aggression and substance use) during adolescence in an effort to reduce subsequent involvement with cyberbullying. Further, these results showed that adolescents who experienced increased depression in grade 8 were at higher risk for both cybervictimization and cyberperpetration in grade 11.
Researchers have also begun to examine the risk factors that may be related to involvement with cyberbullying behavior. For example, Sticca et al 67 examined longitudinal risk factors related to cyberbullying among 7th grade students. Their results showed that traditional bullying and rule-breaking behavior (for example, damaging property, cigarette/alcohol use) were the strongest predictors of cyberbullying perpetration, followed by the frequency of online communication (these researchers did not look at cyberbullying victimization). In sum, these study results showed that those adolescents who bullied others in the "real world" were more than four times likely to bully someone online several months later. These results suggest that effective prevention and intervention efforts designed to reduce cyberbullying may include early detection of delinquent behaviors offline, including substance use and aggressive behavior. Moreover, results from another recent longitudinal study demonstrated that adolescents' loneliness and social anxiety predicted increases in subsequent cyberbullying victimization. 82 These results suggest that adolescents who are socially vulnerable may be at increased risk for experiencing online victimization. 
Potential mediating and moderating processes that may influence the effect of cyberbullying on adolescent health
The message of past studies is clear: there is a cogent relationship between cyberbullying and negative adolescent health outcomes. In light of the negative impact of cyberbullying on adolescent health, it is imperative that future research examines potential mediating and moderating processes that might influence the impact of cyberbullying on adolescent health. We know that not all adolescents who experience cyberbullying report negative outcomes. 6, 72 Subsequently, individual differences among adolescents need to be considered when examining the impact of cyberbullying on adolescent health. For example, according to the transactional theory of stress and coping, 83 the impact of cyberbullying does not solely depend on the event alone, but also on how the adolescent responds to the situation. We know that how adolescents respond to stressors (for example, cyberbullying) is influenced by a myriad of factors related to the individual adolescent, the context, and the stressor itself. [83] [84] [85] [86] Moreover, the language we choose also affects how adolescents respond to stressors -language can either undermine or optimize adolescents' responses. For example, the word "victim" tends to conjure up a sense of helplessness and a loss of control. 87 The word "target", on the other hand, communicates deflection; that the individual has the power to deflect the aggressive behavior, thereby empowering the adolescent. 87 Subsequently, it follows that an adolescent who is identified as a "victim" may be more reluctant to seek help compared to an adolescent who is identified as a "target". Clearly, the choice of language affects individuals' ensuing responses. More work is needed to increase our understanding of these and others factors that may help to protect adolescents from adverse health outcomes. Adopting a contextual framework allows researchers to identify potential protective and at-risk variables that may mediate or moderate the effects of cyberbullying on adolescents' health outcomes. Researchers and practitioners could then use this garnered knowledge to develop and sustain effective prevention and intervention programs to reduce cyberbullying behaviors and their associated harm. With that said, there is currently little known about how experiences with cyberbullying may interact with adolescents' coping strategies, sex, and social support.
Coping strategies
Schenk and Fremouw 44 examined the coping strategies used by targets of cyberbullying. Their results revealed that targets of cyberbullying generally cope with cybervictimization by telling someone, avoiding friends or peers, getting revenge, and withdrawing from events, thus potentially undermining important social connections. However, Slonje and Smith 9 found that 50% of targets did not tell anyone, 35.7% told a friend, 8.9% told a parent or guardian, and 5.4% told someone else. Notably, the majority of targets do not tell adults, 10,88-91 with one study reporting up to 90% of adolescents not telling an adult about their experiences related to cyberbullying. 24 Although these studies have begun to identify the coping strategies used by targets of cyberbullying, the majority of these studies have not examined the effectiveness of these strategies in terms of reducing or promoting subsequent at-risk behavior. Strategy effectiveness is an important construct to study, as we begin to identify those strategies that help to reduce the negative effects of cyberbullying. For example, results from a recent longitudinal study conducted in the Netherlands by Völlink et al 93 demonstrated that adolescents' use of emotion-focused coping strategies negatively affected their subsequent psychological (for example, depression) and physical health (for example, chest tightness, headaches). Past work has shown that adolescents' coping strategies can mitigate or reduce the negative impact of cyberbullying, 87 and as such, they should be examined further.
Sex
Future work should also continue to examine the role of sex in moderating the relationship between cyberbullying and adolescents' health. Although, as discussed earlier several studies have examined the sex effects related to the prevalence rates of cyberbullying, we know relatively very little about how sex may moderate the relationship between cyberbullying and adolescent health. In other words, is it possible that females may be more adversely affected by cyberbullying than males? This is an important question to consider when examining adolescent health outcomes. Of the few studies that have been conducted, inconsistent findings have been reported. For example, some studies have found that females are more likely to be distressed by cyberbullying than males, 18, 93, 94 while others have reported no sex differences. 20 Still yet, recent work conducted by Kowalski and Limber 21 revealed that among adolescents who were both perpetrators and targets of cyberbullying, males experienced more negative psychological (for example, depression and anxiety) and physical health concerns (for example, headache, problems sleeping, and skin problems) than females. In sum, future studies are 
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Impact of cyberbullying needed to elucidate the potential role of sex in moderating the relationship between involvement with cyberbullying and adolescent health outcomes.
Social support
Research suggests that different forms of support may mitigate the effects of traditional forms of victimization on psychological well-being. [95] [96] [97] There are, however, very few studies that have examined how different forms of social support might mitigate the impact of cyberbullying on adolescent health. An exception to this is a recent study conducted by Machmutow et al, 93 who examined the moderating effects of different coping strategies on the relationship between cybervictimization and depressive symptoms using a longitudinal design. Results from their study showed that adolescents' social support and feelings of helplessness predicted their depressive symptomology over time. Specifically, close feelings of social support mitigated the negative impact of cyberbullying on depressive symptomology, whereas feelings of helplessness increased depressive symptomology. Similarly, Fanti et al 70 examined how different forms of social support (ie, peer, family, and school) influenced the prevalence of cyberbullying. Using a longitudinal design, Fanti et al 70 found that adolescents' family social support (for example, "I get the emotional support I need from my family") was a protective factor for both cyberbullying victimization and cyberbullying perpetration, such that family social support was related to decreases in cyberbullying behaviors one year later, even after accounting for other risk factors. These results suggest that family social support may be an important protective factor in guarding against the negative health correlates of cyberbullying, and thus merits further scrutiny.
Prevention and intervention
Given the deleterious effects of cyberbullying, effective prevention and intervention efforts must be a priority. However, studies that investigate effective prevention and intervention efforts to address cyberbullying are currently lacking. 98 The few studies that have addressed prevention efforts related to cyberbullying suggest that attention be directed towards enhancing adolescents' empathy and self-esteem, decreasing adolescents' problem behaviors, promoting warm, nurturing relationships with their parents, and reducing their time spent online. For example, researchers who conducted a recent study with Turkish adolescents found that those adolescents who were less empathic were more at risk for engaging in cyberbullying. Their study results demonstrated that the combined effect of affective (ie, experiencing someone else's feelings) and cognitive (ie, taking another's perspective) empathy played a vital role in influencing adolescents' participation in cyberbullying. Specifically, activating adolescents' empathy was related to less negative bystander behavior. Results from this study suggest that future prevention and intervention efforts be targeted towards increasing adolescents' affective (for example, "My friends' feelings don't affect me") and cognitive empathy (for example, "I can understand why my friend might be upset when that happens") in an effort to reduce participation in cyberbullying. 99 Empathy training seems particularly important given the nature of cyberspace and the lack of nonverbal cues available. For example, adolescents may be less inclined to experience empathy for targets online in part because they are not privy to the targets' facial expressions. Subsequently, prevention efforts may need to explicitly demonstrate the hurt targets' experience in order to activate adolescents' empathic responses. 94 Recent findings also suggest that prevention efforts directed towards reducing cyberbullying should address adolescents' self-esteem, as well as specific problem behaviors. Findings from a recent study revealed that developmental decreases in adolescents' self-esteem predicted their subsequent involvement in cyberbullying both as a perpetrator and as a target. 81 Additionally, developmental increases in adolescents' problem behaviors (for example, substance use, delinquency, and aggressive behaviors) also predicted their involvement in cyberbullying in subsequent grades. Building on the work of Patchin and Hinduja, 76 these results direct educators and health care professionals to focus on adolescents' emotional well-being during the early high school years, paying particular attention to those adolescents who experience steep declines in their self-esteem, as well as adolescents who experience steep inclines in problem behaviors including substance use and delinquency.
In terms of parental relationships, study findings suggest that health care professionals and educators should work toward helping adolescents and their parents establish warm, nurturing relationships that include close adult monitoring. This is consistent with recent suggestions by the American Academy of Pediatrics that encourage parents to participate in open discussions with children and adolescents about their online behavior, as well as to implement the necessary safeguards to protect youth from engaging in cyberbullying behaviors. 100 Clearly, meaningful social connection is key to effective prevention and intervention efforts. 101 Finally, results from a recent study conducted by Hinduja and Patchin 102 suggest that adolescents' socializing agents (ie, friends, family, 
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Nixon and adults at school) play an important role in whether or not adolescents choose to cyberbully others. Surveying a random sample of 4,441 adolescents, the study results showed that adolescents who believed that several of their friends were involved with cyberbullying were more likely to cyberbully others themselves. These results suggest the need for prevention efforts designed around correcting the "misperceived" norm of cyberbullying. Additionally, the results also indicated that adolescents who believed that the adults in their lives would hold them accountable for their involvement with cyberbullying were less likely to participate in cyberbullying, thus suggesting the important role that adults play in the lives of adolescents in terms of reducing cyberbullying behaviors.
Beliefs about cyberbullying
Adolescents' beliefs are important motivators of their behaviors. 103 Past work has shown that youths' normative beliefs and attitudes about aggression are related to subsequent physical aggression, 104, 105 as well as relational aggression. 106 More recently, research has been conducted to investigate how adolescents' beliefs about aggression influence their involvement in cyberbullying behaviors. 107, 108 Study results have indicated that youth who endorse attitudes supporting aggressive behaviors (for example, that it is okay to call some kids nasty names) are significantly more likely to report higher rates of cyberbullying compared to their peers. 107, 108 A recent study conducted among American middle school students found that students who engaged in cyberbullying were more likely to endorse supportive attitudes related to aggressive behavior. 108 In addition to individual attitudes, classroom-level attitudes (although with somewhat weaker effects) were also predictive of cyberbullying behavior. 107 These results at the classroom level suggest the importance of establishing and maintaining positive classroom climates, reflecting respectful treatment of all individuals. Overall, these results suggest that prevention work in the school setting is important in order to reduce cyberbullying behavior.
Finally, past studies have shown that the frequency of online communication increases the risk of cyberbullying victimization and perpetration. 6, 13, 23, 24, 26, 48, 63, 67, 109 Subsequently, helping adolescents to self-regulate their time spent online may decrease their involvement with cyberbullying behaviors. This is particularly important given adolescents' struggles to manage their impulses. 110 
Social support
Past research has suggested that social support may be a powerful protective factor in mitigating the negative effects associated with cyberbullying. 70, 93 In order for adolescents to receive the necessary support they need to reduce the associated harmful effects of cyberbullying, they must be willing to seek help. However, several studies suggest that targets of cyberbullying rarely seek help from adults at school (for example, from teachers). 19, 26, 111 Instead, the majority of adolescents are silent 111 and are not likely to tell adults when they are victimized via cyberbullying. 6, 9 There are at least four possible reasons why adolescents are not likely to tell adults about their cyberbullying experiences. First, it could be that adolescents do not feel connected to adults, and subsequently do not seek their help when in distress. If this is true, then it is imperative that adults at school intentionally reach out to adolescents in an effort to establish trusting, caring relationships. This can be done through a variety of strategies including the development of engaging classroom activities, as well as activities designed around special adolescent interests. Prevention efforts could include helping adolescents establish and maintain meaningful social relationships with their peers. Adults at school can be trained to connect older peers with adolescents who are at risk for having fewer peer connections. A recent study conducted by Burton et al 108 found that adolescents who were more attached to their peers were less likely to be involved in cyberbullying. Effective mentoring programs could be another strategy used to increase positive peer attachments among adolescents. School mentoring programs can be developed to connect adolescents to caring mentors and/or adults. Health care providers and educators can routinely screen adolescents to identify those who do not have at least one meaningful relationship with a peer and/or an adult.
Another reason that adolescents may be reluctant to tell adults about their experiences related to cyberbullying may be that youth tend to tend to think that cyberbullying is not a serious issue, and thus, they do not need help. Research has found some support for this claim. For example, Agatston et al 112 found that adolescent males living in the US were less likely to view cyberbullying as a serious problem. A third reason why adolescents may not tell adults about cyberbullying may be that they do not consider the adults in their school to be helpful resources in addressing cyberbullying. 112 These results suggest that additional training may be needed for school personnel to identify effective ways to address cyberbullying in the school setting. Several good resources have been provided online for educators. 113 A fourth reason why adolescent targets may not be willing to seek help could be related to their increased feelings of shame and helplessness. 40 Letting targeted youth know it is not their fault may be one promising cognitive strategy that may 
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Impact of cyberbullying increase adolescents' likelihood to seek help. Recent findings from the Youth Voice Project 114 suggest that adolescents' use of cognitive reframing strategies are effective tools that are likely to lead to positive outcomes for targeted youth.
Individual treatment is needed for all involved to effectively address cyberbullying. For example, adolescents can be trained to develop effective strategies to increase their self-control 115 and empathy towards others. 99 Recent research has also demonstrated the need for targets of cyberbullying to be trained in effective coping strategies. 116 Importantly, Bauman 117 suggests that counseling for the perpetrator needs to be restorative in nature and not punitive. Too often, schools tend to punish and isolate the perpetrator without any consideration for restoration with the target -a needed ingredient for optimizing adolescents' subsequent outcomes. Given the associated feelings of isolation, it is important for counselors to help targets of cyberbullying establish and maintain meaningful connections with others.
Bystanders are an important part of intervention efforts. Similar to face-to-face bullying, there are often many peers who witness or are exposed to cyberbullying. Recent findings from the Youth Voice Project compared strategy effectiveness among adolescents' self-strategies, peer strategies, and adult strategies in response to various forms of peer mistreatment. 114 Results from this large-scale study showed that peer strategies (or bystander actions) were much more effective in terms of leading to positive outcomes for targeted youth than were self-or adult strategies. 114 This was true for both traditional bullying and cyberbullying. Interestingly, the bystander actions that were most likely to lead to positive outcomes for targeted youth were not confrontational, but instead were quiet acts of support (ie, spent time with the targeted student, talked to them, encouraged them, listened to them, and called or messaged them at home). However, the Youth Voice Project data also revealed that over half (51%) of the mistreated youth reported that their peers "did nothing" about the situation and "ignored what was going on". 114 Clearly, more research is needed to better understand the processes underlying positive bystander behavior.
What predicts positive bystander behavior?
A recent study conducted with Czech adolescents examined whether adolescents' age, sex, self-esteem, tendency toward prosocial behavior, and problematic peer relationships influenced their support of cyberbullied peers. 35 The results showed that only adolescents' tendency towards prosocial behavior positively predicted supportive bystander behavior. 35 This study also examined how contextual variables might influence adolescents' bystander support of cyberbullied peers. Study findings showed that existing relationships with the target, distress experienced by witnessing the victimization, and direct appeal for help predicted positive, supportive bystander behavior. On the other hand, having a strong relationship with the perpetrator repressed supportive bystander behavior. These results are consistent with past work documenting the importance of empathy, as well as the importance of training adolescents to ask for help from their peers. Importantly, these results also underscore the significance of developing and maintaining prosocial relationships among adolescents. Recent researchers in Belgium used an experimental paradigm to investigate the effect of contextual variables on bystander actions in response to a hypothetical cyberbullying incident. 118 Their study results showed that among Flemish adolescents, bystanders were more likely to help the target when they perceived the cyberbullying to be more severe, which suggests that we need to help adolescents understand the seriousness of cyberbullying.
What predicts negative bystander behavior?
In a recent study conducted in Poland, researchers used an experimental paradigm to examine the individual factors that might influence adolescents' negative bystander behavior in response to cyberbullying. 119 The results indicated that negative bystander behavior (as measured by the decision to forward a negative message about someone) was more likely to occur in private contexts, as compared to public contexts. For example, adolescents were likely to behave in more antisocial ways when they thought only one or a few observers would see their behavior (ie, private conditions). These findings suggest that it is important for adolescents to understand that in reality, their online behavior is seen by a wide audience and is, in fact, "public". The results also showed that negative bystander behavior was more likely among adolescents who had previous experiences with cyberbullying perpetration. Finally, consistent with past work, study findings demonstrated that both affective and cognitive empathy reduces negative bystander behavior. Overall, the results suggest that educators, health care professionals, and caring adults should continue to promote adolescents' prosocial relationships, affective and cognitive empathy, as well as help adolescents to seek out positive forms of social support. Although initial research has begun to examine the effect of bystanders in the context of cyberbullying, more work is needed to understand how bystander actions may influence the relationship between cyberbullying and associated health outcomes. Another recent study using an 
154
Nixon experimental paradigm to examine individual factors related to negative bystander behavior was conducted in Belguim. 118 Results from this study indicated that bystanders were more likely to "join in" on the bullying when the other bystanders were good friends as opposed to acquaintances. Consistent with past work, 114 sex-related effects were found, such that females were more likely to comfort and defend the target, give advice to the target, and report the incident. On the other hand, males were more likely to reinforce the cyberbullying by telling the perpetrator that they thought it was funny. 118 These sex-related effects indicate that adolescent males may require extra training related to providing positive support to peers who have been victimized via cyberbullying.
In sum, raising awareness among educators, health care professionals, parents, and adolescents regarding the serious nature of cyberbullying may be a first step in addressing the harmful effects of cyberbullying. Moreover, it is important for caring adults and mentors to proactively reach out to adolescents and establish meaningful relationships with them that persist over time. Additionally, training adults and adolescents in effective strategies to address cyberbullying is needed to mitigate the associated negative effects of cyberbullying. Finally, addressing adolescents' beliefs around cyberbullying both at the individual and classroom level should be at the core of prevention and intervention efforts. 108 School counselors and health care providers may be in a prime position to initiate training for school personnel, parents, and adolescents alike. 120 When should prevention and intervention efforts begin?
It is important for researchers to begin looking at how younger children interface with technology. Cyberbullying prevention and intervention programs should target all grade levels. 121 The research is clear that cyberbullying begins before adolescence. 122 To date, however, the majority of studies investigating cyberbullying have primarily included teenagers ( Table 1 and Table 2 ). Although teenagers are an important population to study given their salient developmental concerns, 110 more work is needed to examine how younger adolescents (for example, 9-11-year-olds) are affected by cyberbullying experiences. Englander, from the MA Aggression Reduction Center (MARC; http://marccenter.webs.com/), has begun to study the prevalence of technology among younger children. Her work has shown that over 90% of children are already immersed online by the time they are 8 years old. This has implications for involvement in subsequent cyberbullying. For example, research has demonstrated that owning a "Smartphone" in elementary school increases a child's risk for being involved with cyberbullying both as the target, as well as the perpetrator. 122 Devine and Lloyd 30 examined Internet use and psychological well-being among 10-and 11-year-old children living in Northern Ireland. Their results showed a moderate, significant relationship between cybervictimization and psychological well-being. Specifically, children who experienced more victimization online were likely to experience more negative affect, more loneliness, and poorer relationships with their parents and peers. Similarly, Jackson and Cohen 122 found a positive relationship between loneliness and cyberbullying victimization among 3rd through 6th graders. Further, cyberbullying victimization was related to fewer friendships, lower rates of optimism in describing peer relationships, and lower peer acceptance. Additional work is needed with this younger age group to help increase our understanding of the impact of cyberbullying on adolescent health.
Conclusion
In sum, research has demonstrated that cyberbullying victimization and perpetration have a significant detrimental impact on adolescents' health (Table 1 and Table 2 ). In fact, the studies reviewed herein suggest that cyberbullying is an emerging international public health concern, related to serious mental health concerns, with significant impact on adolescents' depression, anxiety, self-esteem, emotional distress, substance use, and suicidal behavior. Moreover, cyberbullying is also related to adolescents' physical health concerns.
It is important to note that the majority of studies investigating the relationship between cyberbullying behaviors and adolescent health have been correlational in nature. While correlational studies are an important first step to understanding the impact of cyberbullying, longitudinal studies are now needed to increase our understanding of how cyberbullying experiences affect adolescents' health over time. By using longitudinal designs, we are able to test whether adolescents' depressive symptoms, social anxiety, or suicidal tendencies related to cyberbullying are antecedents or consequences. For example, it is possible that depressive symptomology could either be an antecedent or an effect of cyberbullying victimization. Longitudinal study designs permit us to examine both of these possibilities with more clarity. As discussed in the section titled, "How do the developmental changes in risk factors affect subsequent cyberbullying?", an emerging body of work has begun to use longitudinal designs to examine the risk factors related to increased involvement 
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Impact of cyberbullying with cyberbullying perpetration and victimization over time. However, more longitudinal work is needed to increase our understanding of the temporal nature of variables related to cyberbullying experiences.
Findings from the current literature have significant implications for health care professionals, educators, and caring adults. First and foremost, the studies described throughout urge educators, counselors, and health care professionals to address cyberbullying when assessing adolescents' physical and psychological health concerns. It is clear that adolescents who are involved in cyberbullying experiences require support. However, evidence suggests that the majority of adolescents do not seek help from adults when involved in cyberbullying. Therefore, it is important to take a proactive approach. Support could come from multiple professional communities that serve youth: educational (for example, professionals working in the schools); behavioral health (for example, clinicians treating adolescents with mental health concerns); and medical (for example, pediatricians asking about cyberbullying experiences during sick and well visits). Sensitive probing about cyberbullying experiences is warranted when addressing adolescent health issues such as depression, substance use, suicidal ideation, as well as somatic concerns. Routine screening techniques can be developed to assist in uncovering the harm endured through cyberbullying to help support adolescents recovering from associated trauma. Finally, the study findings described above also suggest a strong need for comprehensive, schoolbased programs directed at cyberbullying prevention and intervention. Education about cyberbullying could be integrated into school curriculums and the community at large, for example, by engaging adolescents in scholarly debates and community discussions related to cyberbullying legislation, accountability, and character.
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